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Why a carbon map is needed?

« Basic IPCC approach to estimate
emissions

EF

A = activity data (e.g., deforested area)

EF = emission factor (e.g.,carbon stock In
the area affected by the deforestation
activity)




Why a carbon map is needed?

« Basic IPCC approach to estimate
emissions

 Flexibility to accomodate for national
circunstances
— Tier 1 (default)
— Tier 2 (national)
— Tier 3 (national)
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Carbon Pools

« Aboveground biomass
* Belowground biomass

* Dead Organic Matter
— Litter
— Dead Wood

* Soll Organic Carbon
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Carbon POO'S Countries can choose

to account for HWP

Living biomass oJeJo]

Harvested
Wood
Products

Above-
Ground Dead Wood
Biomass

Dead Organic Matter

Below-
Ground Litter
Biomass

Soil Organic

Matter
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Allometric Equation (Higuchi, 1998)

For 5cm £ DBH < 20 cm
InP =-1.754 + 2.665 x |In DBH

For DBH 2 20 cm
In P =-0.151 + 2.170 x In DBH

where:

P = aboveground fresh biomass of a sampled tree;
Kilogram (kg of fresh biomass)

DBH = diameter at breast height of the sampled
tree; centimeters (cm)
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RADAMBRASIL Forest Inventory Plots




Vegetation Map from RADAMBRASIL




Carbon in Forest Types — RADAMBRASIL charts
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Aa —Alluvial Open Humid Forest

Ab - Lowland Open Humid
Forest

As — Submontane Open Humid
Forest

Da — Alluvial Dense Humid
Forest

Db - Lowland Dense Humid
Forest

Dm - Montane Dense Humid
Forest

Ds - Submontane Dense Humid
Forest

La - Wooded Campinarana
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From Fresh Biomass to Carbon

C(CBH > 100 cm) =0.2859 x P

where:

P = aboveground fresh biomass of a sampled tree;
(kg of fresh biomass)

C cBH > 100 cm) = €arbon in the aboveground dry
biomass of a tree with CBH>100cm; kilogram of
carbon (kg of C)
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Including Carbon from all Trees

Cotany = 1315698 X AC gy > 100 cm)

where:

Ctotany = total carbon stock of all trees in a
sample unit; tC/ha

AC cgH > 100 cm) = @VErage carbon stock in a
sample unit from trees with CBH > 100 cm;
tC/ha
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histograma de valores de CAP na Amazonia
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histograma de carbono contido na parte aérea na Amazonia
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Including Palms and Lianas...

Caboveground 1.3717 X AC(CBH > 100 cm

where:

Cabovegrouna = the carbon stock in aboveground

biomass in a sample unit (from all trees, lianas,
palms), tC/ha

AC cgH > 100 cm) = @vVerage carbon stock in a sample

nit from trees with CBH > 100 cm: tC/ha.
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Including Belowground Biomass

Ciotal, su = 1.9384 % AC gy~ 100 cm)

where:

Ciotal, su = total carbon stock in living biomass
(above and below-ground) for all trees, lianas and
palms in the sample unit; tC/ha

AC cgH > 100 cm) = @vVerage carbon stock in a sample
unit from trees with CBH > 100 cm; tC/ha.
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Biomass Map National GHG Inventory

« Weighted Average
Carbon Stock

« 151.6 tC/ha

Sources of Uncertainty

 Single allometric equation
— Terra firme

« Use of only DBH

B3-MCT Q010) = TV © Rules to extrapolate carbon
stock to other areas in the
Amazonia biome
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Modeling the spatial and temporal heterogeneity of
deforestation-driven carbon emissions: the INPE-EM
framework applied to the Brazilian Amazon

ANAPAULADUTRA AGUIAR®, JEAN PIERRE OMETTO*, CARLOS NOBRE*,

DAVID MONTENEGRO LAPOLAY, CLAUDIO ALMEIDAY, IMA CELIA VIEIRAS,

JOAO VIANEI SOARESY, REGINA ALVALA®, SASSAN SAATCHI|, DALTON VALERIANOY
and JUAN CARLOS CASTILLA-RUBLO**

*Earth System Science Center (CCST), Brazilian Institute for Space Research (INPE), Av dos Astronautas 1758, 12227010, Sio
José dos Campos, SP Brazil, T Laboratorio de Ciencia do Sistema Terrestre (LabTerra), Department of Ecology, Universidade
Estadual Paulista (UNESP), Av. 244, 1515, 13506-900, Rio Claro, SP Brazil, { Amazon Regional Center (CRA), Brazilian
Institute for Space Research (INPE), Parque de Ciencia e Tecnologin do Guama, Av. Perimetral 2651, CEP 66077-830, Belém, PA
Brazil, § Coordenagio de Pesquisa e Pos-Graduagio, Museu Paraense Emilio Goeldi (MPEG), Av. Magalhies Barata 376 - Sio
Braz, CEP: 66040-170, Belem, PA Brazil, §Earth Observation Coordination (OBT), Brazilian Institute for Space Research (INPE),
Av dos Astronautas 1758, 12227010, Sao José dos Campos, SP Brazil, || Jet Propulsion Laboratory, NASA, 4800 Oak Grove Drive,
Pasadena, CA 91109, USA, **Planetary Skin Institute, Silicon Valley, CA LISA




Biomass Maps for Brazilian Amazonia

B1-Saatchi eral (2007) B2-Nogueira er al. (2008)

— Federative g Federative
States States

B3-MCT (2010)




Carbon Maps for Brazilian Amazonia

Largest source of uncertainty regarding carbon emissions from
deforestation is the spatial distribution of biomass.

« Differences in emission estimates can be on the order of 20% using
our baseline model parameters.

 Estimates based on submodels B1 (Saatch et al., 2007), B3 (MCT,
2010) and B4 (Saatchi et al., 2011a,b) are relatively similar at the
regional level, those based on B2 (Nogueira et al., 2008) are
significantly higher.

 This difference could be even higher if the same percentage of BGB

In relation to AGB In all the submodels.
Root to shoot ration is 20% in B2, 28% in B3 and 30% in B1-B4.

* The emission estimate differences would increase to 30% as BGB
contribution in B2 would be larger.
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B3-MCT (2010)
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B4-Saaschs e ol (2011)
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